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Fig.1 Operation mode of photovoltaic-storage

charging station
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Table 2 Revenues of photovoltaic-storage

charging station
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Fig.7 Curves of energy storage capacity degradation
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Optimal operation based on deep reinforcement learning for energy storage system
in photovoltaic-storage charging station
CHEN Tingxuan,XU Xiaoyuan, YAN Zheng,ZHU Yanming
(Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China)

Abstract: Optimizing the energy storage charging and discharging strategy of photovoltaic-storage charging
stations is conducive to improving the economics of system operation,but the existing model-driven stochastic
optimization methods cannot fully consider the accurate energy storage system operating characteristics and
the uncertainty of photovoltaic power generation and electric vehicle charging load. In this regard,an optimal
operation method based on deep reinforcement learning for the entire life cycle of energy storage system in
photovoltaic-storage charging station is proposed. Firstly, the refined model of energy storage operation effi-
ciency and capacity degradation are modeled. Then considering the uncertainty of electric vehicle charging
demand, photovoltaic output and electricity price, under the condition of meeting electric vehicle charging
demand and photovoltaic consumption, an optimal operation method for energy storage based on reinforce-
ment learning is established, which takes maximizing the total revenue of photovoltaic-storage charging station
as its target. Considering the action continuity of the energy storage charging and discharging decision-
making, the twin delayed deep deterministic strategy gradient algorithm is used to solve the problem. The
historical data is used to train the model,and the energy storage charging and discharging strategy can be
optimized in real time according to the current state. Finally, the proposed method and model are tested
and compared with the traditional model-driven methods, the results verify the effectiveness of the proposed
method and model.

Key words:energy storage ; photovoltaic-storage charging station;uncertainty ; deep reinforcement learning;opti-

mization
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Table B1 Parameters of solar-powered charging station system
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Table B2 Parameters of energy storage efficiency model
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Table B3 Parameters of energy storage capacity degradation model
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